Effects of atorvastatin on angiogenesis in hindlimb ischemia and endothelial progenitor cell formation in rats.
To investigate the mechanisms underlying the pro-angiogenic effects of statin, the effects of atorvastatin were investigated on the expression of angiogenic factors in ischemic hindlimbs of rats. The function and number of endothelial progenitor cells (EPCs) were investigated in hypertensive rats. Hindlimb ischemia rats were administered 10 or 30 mg/kg/day atorvastatin orally for 2 weeks. Angiogenesis was evaluated by a laser Doppler and by Isolectin-B4 immunostaining. The expressions of VEGF, IL-8, angiopoietin (Ang)-1, Ang-2, eNOS, and hemoxidase (HO)-1 were evaluated by Western blotting and immunohistochemistry. Spontaneously hypertensive rats (SHR) were administered 10 mg/kg/day atorvastatin. EPC function was evaluated by colony formation and migration. The EPC number was evaluated by CD34-positive cells. A lowdose of atorvastatin, but not a highdose, significantly increased regional blood flow. Atorvastatin significantly increased the expressions of VEGF, IL-8, Ang-1, Ang-2, eNOS, and HO-1 proteins in ischemic hindlimbs. Atorvastatin significantly increased the number and colony formation of EPCs and decreased oxidation in mononuclear cells from SHR. Atorvastatin strongly induced angiogenesis with increases in angiogenic cytokines, HO-1 and EPC numbers. Statins are thus considered potertial agents for therapeutic angiogenesis.